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§2. Preheating (] [
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Parametric Resonance

Jdodododododdododoodotdotdd Bloch
wave U U OO0 nong
Jgodooogddoot

[Landa & Lifshitz, 0 O |

00O ¢ > 1000 broad resonance

Xk log Nk
12

mt/(2m)

=200

Wi |)kk’2 4+ | |2 1
ng = — —
K= 9 w3 Xk 2

ni changes only at ¢ where ®(t) =0
& @t) 2 WA(t) with w(t) = /2 + g282(t) sin*(mt)

2.5
mt/(2r)

Xk (2)]
7Zk(t)

—> seccessive scatterings by a periodic potential

} exponentially increase with t stepwise.

—> descent equation for n;



Jubgtdootdbbotdgtdbotdbootdun

e 00DODODODO alt), ®(t)

narrow resonance ¢ < O(1) resonance ] 0 O O
broad resonace ¢ > 1 stochastic resonance

WWW \)(WUAWV \N\U

I

[ U 0O O O successive scattering 1 [ [ [ U [0 [

jH (1+26 3—281n96 TR /2\/1+e M?)ni

00060 random phase kj = —£-0k,; = \/gm®; =

J*]

\fmql/4 (j <« j-th zero of ¢(1))

e 1O ONO xUOOO back reaction

p=ps Py damping the oscillation
mg ~m? + g*(x°) :increase ¢-frequency

e YU OO ¢U 0O O rescattering

Am?Z (k) = g*(0¢*)) > resonance width
terminates the resonance



preheating [1 [ [ []

e large occupation number of y with small £

resonance band K2 < 1 k< 1 ~0.56

T

5

e large quantum fluctuation of y
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[K.F., Otsuki, Kakuto, Toyoda, hep-ph/0010266]
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successive scattering approximation (for broad resonance)
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total number and charge densities
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A toy model — a variant of EW hybrid inflation
[Garcia-Bellido et al., PRD60]
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vacuum at (¢, ) = (v,0), {
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